J 



ft PCT/PTO 1 2 JAN 290* 

COOPI 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) Internationa] Publication Date 
22 January 2004 (22.01.2004) 



PCT 



11:11111 



(10) International Publication Number 

WO 2004/007168 Al 



(51) International Patent Classification 7 : B29C 45/17 

(21) International Application Number: 

PCT/NL2003/000286 

(22) International Filing Date: 1 5 April 2003 ( 1 5 .04.2003) 

(25) Filing Language: Dutch 

(26) Publication Language: English 



(30) Priority Data: 
1021064 



12 July 2002 (12.07.2002) NL 



(71) Applicant (for all designated States except US): F.T. EN- 
GINEERING B-V. [N17NL]; Spegelt 12, NL-5674 CD 
Nuenen (NL). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): KRULDERING, 

Ralph PSTL/NL]; St. Lambertusstraat 23, NL-5266 AC 
Cromvoirt (NL). 



(74) Agent: VAN WESTENBRUGGE, Andries; Nederland- 
sch Octrooibureau, Scheveningseweg 82, P.O. Box 29720, 
NL-2502 LS The Hague (NL). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, 
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

[ Continued on next page J 



(54) Tide: ALIGNING MEANS FOR AN INJECTION-MOLDING DEVICE 





00 

so 



^? (57) Abstract: Vertical injection-molding device with aligning means (15) for mutually aligning the mold parts (33, 34) which can 
be displaced with respect to one another. These aligning means comprise three plates (56-58) placed one on top of the other. The 
outermost plates (58, 56) are secured to a mold part (33) and to the frame of the injection-molding device on the displacement means 
arranged thereon. The intermediate plate (57) is secured to the end plates (56, 58) via ribs (16, 17; 59, 60) which extend in the radial 

^ direction with respect to the direction of displacement of the moveable mold part (33). These ribs (16, 17; 59, 60) are arranged 
crosswise, so that an adjustment movement of the outermost plates (56, 58) with respect to one another is possible. 
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Aligning means for an injection-molding device 

The present invention relates to an injection-molding device. 

The construction described above can be used both for injection-molding devices with 
the mold parts secured rigidly, in which case in practice corrections are constantly 
required, and when using injection-molding devices which are less rigid and in which 
the mold sections, during mold closure, seek one another out, thus providing a 
centering action. In both cases, the positioning of the mold sections with respect to a 
machine becomes less critical and may change and maintenance can be carried out 
more easily. After all, the mold sections are centered with respect to one another while 
the mold is being closed. In the case of less rigid constructions, the frame and 
associated structural parts can be of considerably simpler design. As a result, 
production costs will drop. Moreover, it is now easy to allow the device to operate, i.e. 
design it with a closure movement of the moveable mold section. This has advantages 
in certain cases when changing mold sections for injection-molding of different 
products (centering with respect to their receiving part) and during removal of products 
after injection-molding. Unlike with horizontally acting injection-molding devices, 
centering between the two mold parts is achieved by mutual displacement of the said 
mold parts with respect to the frame. Since the frame can be of non-rigid design, its 
construction can be relatively lightweight and compact. However, this means that high 
demands are imposed on the aligning means which act between a mold part and the 
frame. 

The non-rigid connection between the actuating means and the moveable mold section 
may comprise any connection which is known in the prior art. This connection merely 
has to be rigid in the direction of closure. A spherical bearing is mentioned by way of 
example. If appropriate, this may be designed as a system with a ball both in the 
vicinity of the mold section and at the actuating means, with a double socket positioned 
therebetween. In this way, a double thrust bearing is formed, allowing tilting and slight 
movement in the horizontal plane (during a closure movement) of the moveable mold 
section with negligible friction. 

The object of the present invention is to provide a non-rigid connection between one of 
the mold parts and the frame and/or the actuating means for opening and closing said 
mold part. This needs to be of simple design, in such a maimer that there is no mutual 
displacement along metallic surfaces which is limited by friction, as is the case with 
thrust bearings. 
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This object is achieved with an injection-molding device comprising a frame which 
extends with a first mold part, which cannot be displaced along an axis, on the top side 
or underside, and a second mold part, which can be displaced along an axis, on the 
5 underside or top side, displacement means, which are arranged between the frame and 
the second mold part in order to displace the second mold part from and to the first 
mold part in order to carry out an injection-molding operation, aligning means being 
arranged between the frame and a mold part in order to displace the free end face of the 
first mold part such that it bears flat against the free end face of the second mold part, 

10 said aligning means comprising at least two ribs which lie in line with one another and 
extend perpendicularly and radially with respect to the axis in a plane, and which ribs 
are on the one hand connected to a mold part and on the other hand connected to the 
frame or the displacement means, which ribs end at a central opening. The use of ribs 
which function as a hinge results in a low-friction construction which can bear high 

1 5 loads and with which it is possible for the relevant surfaces of two mold parts which are 
moving toward one another to be placed in precisely the correct position. 

According to an advantageous embodiment, displacement in two directions which are 
perpendicular to one another is possible, and for this purpose there are two sets of ribs 
20 which extend perpendicular to one another, with an intermediate plate between them. 

The cross section of the ribs halfway up them in a direction perpendicular to the axis of 
the injection-molding device may be constant. However, according to an advantageous 
embodiment of the invention, this is designed to converge toward the outer end of the 
25 mold. This convergence is preferably tapered. The outer boundary of the ribs is 
preferably a continuous line in order to avoid stresses as far as possible. More 
particularly, this line is part of a circular cylinder. 

Designing the cross section of the ribs to converge toward the radial outer periphery 
30 results in the formation of a construction which can be subjected to relatively higji 
loads and is not particularly rigid. If the ribs were to have a constant cross section over 
their radial extent, they would be more rigid for the same load-bearing capacity. 

The aligning means described above can be used in combination with a number of 
35 columns which extend in the direction of displacement. These columns are arranged 
between the actuating means and the moveable part. The columns are rigid in the 
longitudinal direction, i.e. in the direction of displacement (high compressive strength) 
and weak in the transverse direction. The weakness can be implemented by arranging 
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recesses, such as grooves, in the columns. As a result of a number of columns being 
arranged next to and parallel to one another, displacement of the bottom connecting 
surface with respect to the top connecting surface is possible, but the presence of the 
columns means that this movement is purely parallel, i.e. a type of parallelogram 
5 structure is formed. It has been found that if a larger number of columns is used, the 
overall "weakness" of the structure, i.e. its ability to move in the direction 
perpendicular to the direction of displacement, may increase. A number which is 
practical is four, but any other number may also be used. 

10 The aligning means described above can be used in both a vertical injection-molding 
device and a horizontal injection-molding device. 

It should be understood that the invention can also be used exclusively with the 
aligning means described above. 

15 

The invention will be described in more detail below with reference to an exemplary 
embodiment of the invention which is depicted in the drawing, in which: 

Fig. 1 diagrammatically depicts a cross section through the injection-molding device 
20 according to the present invention with the actuating means in the molding position; 

Fig. 2 shows the centering means shown in Fig. 1 in more detail; and 

Fig. 3 shows a partially cut-away view of a variant of the centering means shown in 
25 Fig. 2. 

In Figure 1, the injection-molding device according to the invention is denoted overall 
by 1 . It comprises an upper frame 2, which is connected, for example by means of three 
or four columns 3, to the base plate 4 in a relatively "weak" way. In the design shown 
30 here, the injection-molding device is arranged vertically, i.e. the mold sections move in 
the vertical direction with respect to one another. 

The actuating means for the moveable mold section comprises a crankshaft 5 which is 
driven in some way by a motor and control unit, not shown in more detail. The crank of 
35 crankshaft 5 is connected to a drive rod 6 which, in the vicinity of its free end, is 
provided with a pivot 9, to which auxiliary rods 7 and 8 are pivotably secured. 
Auxiliary rod 7 is connected to pivot 10 of piston 14, while auxiliary rod 8 engages on 
pivot 11 on the end of the plunger rod of ram 13. In the position of the plunger rod of 
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ram 13 which is shown in Fig. 1, the mold cavity can be completely closed, i.e. the 
mold sections can be moved completely together, by movement of crankshaft 5. 

The moveable mold section 33 is connected, via a centering structure 15, to the piston 
14 or other reciprocatingly driven part. This centering structure, which is used to ensure 
that the end face of mold section 33 which faces the mold section 34 comes to lie 
parallel to the end face of mold section 34 which faces mold section 33, comprises a 
plate 54 which is connected, in a manner which is not illustrated in more detail, to 
piston 14 (Fig. 1). Plate 58 is used to support mold section 33. 

A number of (in this case four) columns 55 with a high compressive strength are 
arranged on plate 54. They are provided with recesses 61, 62 which always extend in 
horizontal directions. As a result, each of these columns is relatively weak in the 
transverse direction (as seen in the drawing). On the other side, these columns are 
connected to plate 56. This design allows high compressive forces to be transmitted 
from plate 54 to plate 56. Moreover, plate 56 can move laterally (as seen in the 
drawing) with respect to plate 54 but in doing so will always maintain the same 
orientation, i.e. if plates 54 and 56 are originally parallel, they will remain parallel in 
the event of any lateral movement. The use of a large number of columns 55 makes it 
possible to provide a relatively weak structure, making it possible to provide for 
adjustments of tenths of a millimeter. 

If, in the starting position, there is an incorrect orientation with respect to the angular 
position, it is possible to arrange a plate 57 between plates 56 and 58. This plate 57 is 
always located at a distance from plates 56 and 58 and is connected thereto by a rib 59 
or 60 which extends radially with respect to central opening 19. As a result of these ribs 
being arranged perpendicular to one another, a tilting movement in two perpendicular 
directions (x-y) is possible. It will be understood that the alternative described above to 
a thrust bearing can be used in combination with the thrust bearing or instead of it. 
Moreover, it is possible to use only the columns and/or only the two plates 56, 57, 58 
which can tilt with respect to one another. 

In the embodiment shown here, the ribs 59, 60 arranged between the plates 56, 57 and 
57, 58, respectively, have substantially the same dimension in the direction extending 
radially (with respect to the center axis 7). The plate 58 is provided with securing 
means for the mold section 63. 

Fig. 3 shows a variant of the design of the ribs. For the sake of simplicity, in this figure 
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the plates are once again denoted by 56-58 while the ribs bear reference numerals 16 
and 17. They extend as far as opening 29. 



It can be seen from this drawing that the cross-sectional plane of the ribs 16, 17 as seen 
5 in Fig. 3 decreases in the radial direction from the center of the plates 56-58. There are 
(partially) circular-cylindrical openings directly adjacent to the ribs. 

Designing the ribs 16, 17 to taper in this way allows a uniform stress distribution to be 
produced in the material of the ribs in the event of deformation, since in the event of 
10 displacement of the centering structure, a higher stress will occur in the center than in 
the vicinity of the periphery. 

In this way, it is possible to obtain a much higher load-bearing capacity than with the 
design shown in Fig. 2 with ribs of constant cross section, while using the same 
1 5 rigidity. It has been found that an increase of 40% or more is possible. 

To further increase the load-bearing capacity, the wall surface of the ribs 16, 17 is 
preferably designed to be as smooth as possible, which can be achieved, for example, 
by honing. The diameter of the circular-cylindrical opening adjoining the ribs should 
20 preferably be such that it does not cause any notch effect. 

Although the invention has been described above with reference to a preferred 
embodiment, it will be understood that numerous modifications can be made to this 
embodiment without departing from the scope of the present application. For example, 
25 a vertical injection-molding device as shown in Fig. 1 may be designed in an entirely 
different way without departing from the scope of the appended claims. 
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Claims 

1. Injection-molding device (1) comprising a frame which extends with a first mold 
part (34), which cannot be displaced along a vertical axis (7), on the top side or 

5 underside, and a second mold part (33), which can be displaced along a vertical 

axis (7), on the underside or top side, displacement means (5-11), which are 
arranged between the frame and the second mold part in order to displace the 
second mold part from and to the first mold part in order to carry out an 
injection-molding operation, aligning means (15) being arranged between the 

0 frame and a mold part in order to displace the free end face of the first mold part 

such that it bears flat against the free end face of the second mold part said 
aligning means comprising at least two ribs (16, 17; 59, 60) which lie in line with 
one another and extend perpendicularly and radially with respect to the vertical 
axis (7) in a plane, and which ribs are on the one hand connected to a mold part 

5 (33) and on the other hand connected to the frame or the displacement means, 

which ribs end at a central opening (19; 29). 

2. Injection-molding device as claimed in claim 1, comprising two sets of ribs (16, 
17; 59, 60), which extend perpendicular to one another and are connected by an 

0 auxiliary plate (57). 

3. Injection-molding device as claimed in one of the preceding claims, in which, as 
seen in cross section perpendicular to the vertical axis (7) taken hallway up the 
ribs (15, 16), these ribs converge toward the radially outer side. 



3 



4. Injection-molding device as claimed in claim 3, in which said ribs taper. 



5. Injection-molding device as claimed in one of the preceding claims, in which, as 
seen in cross section perpendicular to the radial axis (18) of said ribs (16, 17), the 

10 end boundary of said ribs is a continuous line. 

6. Injection-molding device as claimed in claim 5, in which the said continuous line 
is a (part-)circle. 

i5 7. Injection-molding device as claimed in claim 5 or 6, in which the said ribs are 
delimited on either side by a circular cylinder. 



8. 



Injection-molding device as claimed in one of the preceding claims, comprising a 
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vertical injection-molding device with a vertically extending frame. 

9. Mold part (33) provided with aligning means (15) as described in one of the 
preceding claims. 
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